Automatic enrollment, employer match rates, and employee compensation in 401(k) plans This article uses restricted-access employer-level microdata from the National Compensation Survey to examine the relationship between automatic enrollment and employee compensation in 401(k) plans. By boosting plan participation, automatic enrollment can increase employer defined contribution (DC) plan costs, as previously unenrolled workers receive matching contributions. Using information on the cross-sectional variation in employer compensation costs and the automatic enrollment provision of firms sponsoring DC plans, we examine differences in worker compensation between establishments with and without the provision. A statistically significant negative correlation exists between the generosity of the employer match structure and the automatic enrollment provision. However, we find no evidence that total compensation costs or DC costs differ between firms with and without automatic enrollment, and no evidence that DC costs crowd out other forms of compensation.
The dramatic rise of employer-sponsored defined contribution (DC) plans in the United States has been accompanied by an increasing concern about the retirement security that these plans provide. While the majority of workers choose to participate in a DC plan if offered one, many-particularly low-wage employees-fail to sign up. 1 Moreover, contribution rates among participants are relatively low, and many workers do not contribute enough to take full advantage of their employers' match. 2 To encourage participation, employers are increasingly automatically enrolling new employees while allowing them to opt out. Some research suggests that the popularity of the automatic enrollment provision increased after the passage of the Pension Protection Act (PPA) of 2006, which removed many of the legal barriers to automatically enrolling eligible employees into DC plans. 3 A number of studies have documented significant increases in retirement plan participation rates within firms that instituted automatic enrollment. 4 Yet, we do not have a complete understanding of how the increase in participation rates is accommodated by the labor market.
According to standard economic theory, profit-maximizing employers operate at the point where the marginal product of labor equals the marginal cost. Since a common way for firms to encourage workers to participate and contribute to retirement plans is to match some percentage or dollar amount of worker contributions, 5 automatic enrollment likely increases employer costs. This increase occurs because, all else equal, previously unenrolled workers begin receiving matching employer contributions upon automatic enrollment.
To restore equilibrium and offset the extra costs associated with automatic enrollment, employers could adjust the provisions of their 401(k) plans or any of the nonretirement components of their compensation packages. However, if automatic enrollment increases productivity-either directly (by affecting the production function of labor and resulting in a positive marginal revenue or cost savings) or indirectly (by increasing the marginal product of labor)-then some of the gains might be passed to employees in the form of higher employee compensation. Thus, productivity gains resulting from the automatic enrollment provision could also result in an equilibrium where opt-out 401(k) packages are associated with higher total compensation costs than are packages with an opt-in mechanism. Moreover, the change in total compensation need not affect all components of compensation the same way. Changes in total compensation might translate into changes in wages; health or other benefits; or specific DC plan features, such as the generosity of the plan match structure.
In this article, we offer cross-sectional evidence on the ways in which compensation packages for workers with 401(k) plans differ between firms with and without automatic enrollment. To the best of our knowledge, this is the first article to address this question. In addition, we use a nationally representative dataset of employers, which provides information not only on the specific characteristics of the DC plans offered (characteristics such as match generosity and automatic enrollment) but also on the full set of items composing the total compensation package. We use restricted-access microdata from the National Compensation Survey (NCS), which does not suffer from the measurement and misreporting errors on employee benefits that are commonly observed in household surveys. 6 Our results confirm previous findings that plans with automatic enrollment have, on average, higher participation rates. However, we find no evidence that total compensation costs statistically differ between firms with and without automatic enrollment. In addition, we find no evidence (1) that DC costs of employers with opt-out 401(k) plans are any different from those of employers with opt-in 401(k) plans or (2) that automatic enrollment results in a crowding-out effect between DC costs and other forms of compensation. Finally, we do find that plans with automatic enrollment offer match rates that are, on average, 0.38 percentage point (or 11 percent) lower than the rates of plans without automatic enrollment, even when we control for other characteristics. Given the average wage, participation, and match rates of the plans in our sample, this translates into a savings of roughly 7 cents per labor hour, which offsets the additional costs of 6.5 cents resulting from higher participation in autoenrollment plans.
The article is organized into six main sections. The next section provides background information on DC plans and automatic enrollment. The two sections that follow describe the data and present descriptive statistics. The section after that explains our empirical strategy and discusses the results. The last two sections provide a discussion and a conclusion.
Background
The pension landscape in the United States has been gradually shifting, with employers moving away from offering defined benefit (DB) pension plans to their employees toward offering DC plans. The rise in DC plans has introduced features, such as voluntary participation, not usually present in DB plans. In typical DB plans, employees are automatically enrolled and cannot opt out. In most DC plans, employees must elect to participate, even though this requirement is slowly changing. As a result, in 2014, the participation rate among private wage and salary workers who were offered an employer retirement plan was 88 percent in DB plans and only 68 percent in DC plans. 7 Employees who are offered plans yet choose not to participate receive the most attention from policymakers. Not only are these workers not taking advantage of tax-deferred opportunities to save for retirement, but many are giving money away by not taking advantage of their employers' matching contributions. Recognizing that automatic enrollment can increase participation in DC plans and thereby increase retirement savings, the U.S. Treasury Department authorized employers to adopt autoenrollment in 1998 for new hires and again in 2000 for previously hired employees not already participating in their employers' plans. 8 In addition, employers are concerned about employees who do not enroll in 401(k) plans, because these employees jeopardize the company's performance on nondiscrimination tests-that is, rules forbidding employers from providing benefits exclusively to highly paid employees. By increasing participation among nonhighly compensated employees, automatic enrollment makes it possible for employers to raise or eliminate contribution limits on highly compensated employees, effectively increasing their pension benefits. 9 In fact, one-fifth of plan sponsors said that improving the results of nondiscrimination tests was their primary motivation for offering automatic enrollment. 10 Automatic enrollment (also known as negative election or an opt-out mechanism) is a 401(k) plan feature in which elective employee deferrals begin without requiring the employee to submit a request to join the plan. When automatic enrollment is present, employees who do not select a contribution amount have a predetermined percentage of their pay deferred as soon as they become eligible for the plan. If employees do not want to participate, they must request to be excluded from the plan.
Several studies and anecdotal accounts suggest that automatic enrollment has succeeded in dramatically increasing 401(k) participation. 11 Brigitte Madrian and Dennis Shea, for example, document a 48-percentage-point increase in 401(k) participation among newly hired employees and an 11-percentage-point increase in participation overall at one large U.S. company over a period of 15 months after the adoption of automatic enrollment. 12 The authors also note that automatic enrollment has been particularly successful at increasing 401(k) participation among employees least likely to participate in retirement savings plans-namely, employees who are young, lower paid, black, or Hispanic.
Various sources point to the increasing popularity of automatic enrollment plans since the passage of the PPA. 13 A number of cost, fiduciary, and tax incentives in the PPA have been identified as likely drivers of employers' increased willingness to adopt various automatic provisions, including automatic enrollment, in their 401(k) plans. 14 Some studies have suggested that instituting automatic enrollment might indeed be associated with higher costs. A 2001 report outlining the benefits and costs of adopting automatic enrollment noted that the largest expense related to autoenrollment is "the money needed to fund any employer match for new enrollees." 15 The same report also noted that, aside from the extra costs of an employer match, firms adopting automatic enrollment are likely to incur additional costs from maintaining and servicing a large number of small accounts, especially if autoenrollment is extended to all eligible employees. According to one survey, 73 percent of employers who were unlikely to adopt autoenrollment cited the increased cost of the employer match as a major barrier to such adoption. 16 Sure enough, the majority of plans that automatically enroll employees do this only for new hires. Another survey also found that, in 82 percent of plans, autoenrollment was used only for new hires. 17 There is some evidence that because of their desire to minimize match contributions and other plan-related costs, employers are reluctant to "backsweep" existing nonparticipants. 18 At the very least, this evidence suggests that, as profit maximizers, most firms will not passively accept the higher employee compensation costs that may be associated with automatically enrolling workers.
We can analyze the effects of automatic enrollment from the point of view of the employer by first decomposing labor compensation costs into their components. Total compensation costs (TC) per labor hour can be written as the sum of defined contribution costs (DC) and nondefined contribution costs (NDC), where all costs are a function of automatic enrollment, denoted by a. One could think of a as a binary indicator of the presence of automatic enrollment or as a continuous measure between 0 and 1 that varies with the share of employees the firm automatically enrolls (automatic enrollment is based on job characteristics such as tenure, income, and so on).
Total costs are given by
Then, the effect of changes in a on total compensation can be expressed as
In addition, defined contribution costs are a function of participation rates (partic), match generosity (m), employee contribution rates (contrib), and wages (w):
Taking the first derivative of equation (3) with respect to a and substituting the result into equation (2) gives us Our empirical specifications focus on estimating the components of equation (4) . Since previous literature has documented that participation rates increase (at least in the short term) after the implementation of automatic enrollment, we can sign the first term on the right-hand side of equation (4) . Holding all other factors constant (i.e., assuming the last four terms on the right-hand side of equation (4) are zero) suggests that the adoption of automatic enrollment increases employer DC plan costs, and therefore total costs, because of the increase in participation and .
Previous studies have already discussed some of the levers that employers can use in dealing with the costs of automatic enrollment. As Mauricio Soto and Barbara Butrica note, employers can (1) reduce the generosity of the match offered to participating workers (the second term on the right-hand side of equation (4)); (2) reduce compensation other than pension benefits (the fourth and fifth terms on the right-hand side of equation (4)) to keep total compensation at the level maintained before the introduction of the autoenrollment feature; or (3) leave the pension and other compensation arrangements unchanged or even increase compensation if automatic enrollment raises productivity. 19 In their empirical analysis, Soto and Butrica examine the relationship between automatic enrollment and employer contributions or match rates. While the authors' results suggest that automatic enrollment might be associated with lower employer match rates, the only other study that has examined a similar relationship-a study by Jack VanDerhei 20 -contradicts these results. VanDerhei reports higher effective employer match rates in 2009 than in 2005 among employers that adopted automatic enrollment. Both studies, however, have their shortcomings. Because Soto and Butrica relied on crosssectional data, they were unable to examine changes in employer match rates after the adoption of automatic enrollment. Data limitations also prevented them from separately identifying the effects of autoenrollment on employees' elective deferrals and on the plans' match structure. As a result, the authors managed to capture only the combined effect of the second and third terms on the right-hand side of equation (4) . While VanDerhei was able to observe match generosity in the same plans in 2005 and 2009, his estimates were based on a sample of large 401(k) plans, which were not necessarily nationally representative. Moreover, neither study examined the relationship between automatic enrollment and total DC plan costs, and no previous study has examined the correlation between automatic enrollment and non-DC costs or total compensation costs. Although our study also relies on cross-sectional data, the NCS is nationally representative and allows us to examine all components of total compensation (including the employer match generosity) and their relation to automatic enrollment.
Another way to keep costs down, and one not identified in Soto and Butrica's study, is for employers to set a low default deferral rate (the third term on the right-hand side of equation (4)). When instituting automatic enrollment, employers must choose a default contribution rate for employees who do not select a contribution rate or level. 21 Although workers can change their contribution rate, studies have shown that automatically enrolled employees tend to remain with the default options of their plans. Madrian and Shea have reported that, at least in the short run, only a small fraction of automatically enrolled 401(k) participants elect a contribution rate or asset allocation that differs from the company-specified default. 22 In addition, another study found that automatic enrollment leads to lower contribution rates, as participants who would have voluntarily saved at a higher rate remain at the lower default contribution rates. 23 The same study also found that the default contribution rate under automatic enrollment does not affect employees' decisions to quit the plan. Thus, a potential way for firms to offset the higher match-related costs created by higher participation rates under automatic enrollment is to set low default contribution rates. In the empirical section of the article, we compare the default contribution rates in plans with automatic enrollment with the contribution rates at which workers would maximize their employer match.
Data
We use restricted microdata from the NCS, a large, nationally representative survey conducted by the Bureau of Labor Statistics (BLS). The NCS collects compensation and benefits information from establishments and covers civilian workers in both private and government industries. 24 The NCS collects employer-level data on establishment size, region, and industry. It also collects job-level information on unionization; percentage of full-time workers; occupation; participation in retirement plans; the incidence of benefits and provisions of benefit plans, such as insurance (life, shortterm disability, and long-term disability), paid leave (sick, vacation, jury duty, personal, and family), and paid holidays; and detailed provisions (provided in plan brochures) of healthcare plans (medical, dental, vision, and prescription drugs) and retirement plans (defined benefit and defined contribution). Pension plan-level data on plan type, match structure, match rates, and automatic enrollment are also collected.
The NCS also collects information on employer costs, including wages and salaries and costs for a variety of employee benefits, such as paid leave, health insurance, and retirement. Each benefit cost is averaged across workers in a particular job, even though there may be some variation among workers within the job in take-up of or eligibility for the benefit. Similarly, wages are averaged across workers in a particular job, and the averaging obscures intrajob wage variation. 25 For our analysis, we use NCS data for 2009-2010. Since our goal is to examine the correlation between automatic enrollment and the components of DC costs and other compensation costs, our sample restrictions are driven by the availability of detailed information on plan characteristics. Our sample includes savings and thrift plans, as these are the only types of plans for which BLS collects information on both the automatic enrollment provision and the match structure. We exclude "zeromatch" plans from our sample, because BLS does not consider these plans to provide employee benefits and therefore does not collect data about their features. 26 To the extent that employers with zero-match plans are more likely to implement automatic enrollment (since they face close to no change in cost), excluding them from our sample could bias upward the coefficient on automatic enrollment in the regression of match generosity. If so, the estimated negative correlation between automatic enrollment and employer match rates in our empirical section can be viewed as a conservative upper bound. We also exclude plans (mostly money-purchase or profit-sharing plans) for which the employer contributes without requiring minimum employee contributions, because BLS does not collect automatic enrollment information for these plans. We further restrict our sample to plans with flat match structures-that is, plans in which a percentage is applied to employees' contributions up to a specified percentage of the employees' salaries-since BLS collects detailed information on the match structure of only these plans.
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Overall, 51 percent of workers in the full NCS sample have a DC plan. Among those, 76 percent have a savings and thrift plan, and 69 percent of workers with such a plan have a flat match structure. After dropping some duplicate records, our final sample includes roughly 3,800 job-level observations uniquely identifying about 1,200 savings and thrift plans with flat match structures.
In our analysis, the key variables of interest are the match rate, the match ceiling, the maximum match rate, the default contribution rate, the default match rate, an autoenrollment indicator, DC costs, and other compensation-cost variables. (See table 1 .) The maximum match rate is determined by the match rate (i.e., the percentage of each dollar of employee contributions that is matched) and the match ceiling (i.e., the limit on the percentage of contributions that are matched). Workers who contribute up to the match ceiling receive the maximum employer match. For example, if a 401(k) plan has a match rate of 50 cents per dollar up to a ceiling of 6 percent of pay, the maximum match rate is 3 percent of pay. 
Unit of measurement Definition

Plan provisions
Match rate Integer from 0 to 100
The percentage of each dollar of employee contributions that is matched (e.g., 50 cents on the dollar or 50 percent).
Match ceiling
Integer from 0 to 100
The limit on the percentage of employee contributions that is matched (e.g., employee's contribution is matched up to 6 percent of pay).
Maximum match rate
Maximum employer contribution as a percentage of salary. Alternatively, the percentage of salary that the employer would contribute if the employee contributed enough to exhaust the employer's match offer. This variable is computed as (match rate*match ceiling)/100.
Default contribution rate
In plans with automatic enrollment, the default employee contribution percentage.
Default match rate
Integer from 0 to 100 This variable is computed as (match rate*default contribution rate)/100.
Default maximum contribution rate
In plans with automatic enrollment, the default employee contribution percentage at the end of the escalation process. In plans with automatic enrollment, the default contribution rate is the percentage of the worker's salary that is deferred if the worker does not select a contribution rate. The default match rate is similar to the maximum match rate but computed on the basis of the default contribution rate instead of the match ceiling. It is the percentage of salary that the employer contributes if a worker remains at the default contribution rate. Some plans with automatic enrollment also have escalating employee default contribution rates. Thus, the default maximum contribution rate and the default maximum match rate are reached at the end of the escalation.
In the descriptive analysis, we use job-level weights to reflect the percentage of workers in the private sector who have jobs with a DC plan of particular characteristics.
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Descriptive analyses
Prevalence of automatic enrollment. In our sample, 14.5 percent of workers with savings and thrift plans have automatic enrollment. 27 (See figure 1.) This percentage includes between 20 and 25 percent of workers in agriculture, mining, and construction; wholesale trade; and financial services, insurance, and real estate; however, it represents only about 4 percent of workers in retail trade. The percentage also includes about 1 in 5 workers employed by large firms with at least 1,000 employees, but only 1 in 8 workers in small firms with less than 500 employees. (See figure 2.) Table 2 shows the distribution of workers with and without autoenrollment plans by establishment characteristic. Compared with workers without autoenrollment plans, those with automatic enrollment are more likely to be employed (1) in agriculture, mining, and construction; wholesale trade; and financial services, insurance, and real estate; and (2) by companies that have 500 or more employees. Those with automatic enrollment are also in establishments (1) Differences in participation and match rates by autoenrollment. Table 3 compares participation and plan provisions among workers with and without automatic enrollment. Overall, 68.7 percent of workers participate in their employers' plans. Confirming the findings of previous studies, 29 we find that plans with automatic enrollment have a higher participation rate (77.1 percent) than do plans without the feature (67.3 percent). 
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The average match rate is 71.1 percent and differs statistically between workers in plans with and without automatic enrollment (the rates of these workers are 65.4 and 72.1 percent, respectively). The average match ceiling is 5.0 percent of pay and does not statistically differ between workers with and without automatic enrollment. The maximum match rate averages 3.5 percent overall and statistically differs between the two groups of workers; the rate is 3.5 percent for those without autoenrollment and 3.2 percent for those with the plan feature. In most industries examined, average maximum match rates are higher among workers without autoenrollment. (See figure 3.) Group differences are especially large for workers in transportation and public utilities and retail trade. In establishments with less than 1,000 employees and establishments with 2,500-4,999 employees, maximum match rates are also higher among workers without autoenrollment than among those with it. (See figure 4.) However, differences are especially large for workers in establishments with less than 500 employees. DC plan costs depend not only on how much the employer offers to match, but also on how much workers actually contribute. While we know nothing about employees' actual contributions, we do know the default contribution rates of plans with automatic enrollment. Previous literature has shown that, once enrolled, workers are slow to move away, if at all, from the defaults. 30 If that is the case, the default contribution rate and the resulting default match rate might get us closer to the actual cost of a DC plan than the maximum match rate would.
The average default contribution rate for workers in autoenrollment plans is 2.8 percent. (See table  3 .) To receive the maximum match, workers would need to contribute an average of 5.1 percent (the match ceiling). Even with the built-in escalation of the default contribution rate in 22 percent of our plans, the default maximum contribution rate is 3.4 percent. Thus, on average, firms in our sample are defaulting their workers at a contribution rate at which these workers cannot take full advantage of the employer match.
It is informative to examine differences in match structures beyond the mean. Figure 5 compares the distribution of maximum match rates in the two types of plans with the distribution of default match rates and default maximum match rates. Overall, the distribution of the maximum match rate in plans with automatic enrollment is more skewed to the left (i.e., it carries less weight in the right tail) than the distribution in plans without automatic enrollment. The distributions of the default match rate and the default maximum match rate have even less weight in the right tail. Among plans with automatic enrollment, about three-quarters have a default match rate and a default maximum match rate of 2 percent or less of pay; however, less than a third of these plans have a maximum match rate within that range. An even smaller percentage of plans without automatic enrollment have a maximum match rate of 2 percent or less of pay. Thus, in addition to offering lower maximum match rates than the rates offered in plans without autoenrollment, employers with autoenrollment may be using their default employee contribution rate to help offset the higher costs that come with higher participation rates. By setting default match rates lower than maximum match rates, an employer can contribute to the accounts of more workers without necessarily increasing its costs. 31 Understanding how establishment costs vary by automatic enrollment. Wages and benefits are higher among workers in savings and thrift plans with autoenrollment than among workers with plans that lack the provision. (See DC plan costs, unlike match rates and autoenrollment provisions, are not specific to particular plans; instead, they reflect employer costs accrued at the job level. 32 For example, DC costs vary by jobs in the establishment, but not by plans within a job. The aggregate measure for these costs is the hourly cost for providing DC plan(s) to workers on a job. Nonetheless, DC costs should be correlated with the maximum match rate, which our results show is statistically lower in autoenrollment plans. 33 Furthermore, in addition to the employers' matching contributions, DC costs include administrative and other expenses that are typically higher in plans with autoenrollment than in plans without the feature. 34 However, our descriptive statistics show that DC costs are not statistically different between the two types of plans. (See table 4 .)
Multivariate analyses
The descriptive analyses revealed important differences in employer match rates and compensation by automatic enrollment. In the following sections, we examine whether these differences still exist after controlling for other factors.
Automatic enrollment, participation, and the employer match. We begin by examining the relationship between automatic enrollment, plan participation, and the generosity of the employer match. We estimate a series of ordinary least squares (OLS) regressions on plan-level data. The key variable of interest in our models is an indicator for whether a plan includes automatic enrollment features. We report robust standard errors, clustered on the state level. Table 5 presents results from an OLS regression of plan participation rates on automatic enrollment. Consistent with other studies, we find that the coefficient on automatic enrollment is positive and highly statistically significant. 35 Among the savings and thrift plans in our sample, automatic enrollment is associated with participation rates that are 7 percentage points higher. This result is not surprising because the literature on automatic enrollment has consistently and unambiguously reported strong positive effects of automatic enrollment on participation. However, the literature on the effects of the employer match on participation has produced conflicting results. While most studies have found a strong positive link between participation in a retirement plan and the existence of an employer match, the relationship between participation and the level of the match has not been proven to be particularly strong. For example, using a sample of nine firms with automatic enrollment, John Beshears et al. found that reducing the employer match by 1 percent of pay was associated with a decrease of 1.8 to 3.8 percentage points in the plan participation rate at 6 months of eligibility. 36 The authors concluded that the presence of an automatic enrollment provision diminishes the need for employers to provide generous matches. In that respect, our results lend support to studies that find positive but only weak effects of the employer match. We find that the maximum match rate is positively correlated with participation, but its coefficient is small and not statistically different from zero. 37 Hence, automatic enrollment is a much stronger determinant of participation than the maximum match rate is. This finding supports the hypothesis raised in previous studies, namely, that the importance of the employer match for stimulating participation weakens in the presence of automatic enrollment. 38 Finally, some plan provisions in the NCS data have been imputed via a statistical match. We use a flag to control for these imputations and find no statistically significant correlation between the imputed observations and our dependent variables. 39 The second model in table 5 shows results from an OLS regression of the relationship between the default match rate and plan participation in plans with automatic enrollment. Although positive, the coefficient on the default match rate is not statistically different from zero and is much smaller than the coefficient on autoenrollment. This result suggests that another way for employers to keep costs down after implementing automatic enrollment is to set a relatively low default match rate, because doing so would not negatively affect participation. This conclusion is also consistent with findings of other studies. For example, William Nessmith et al. found that plan quit rates among employees who had been automatically enrolled in their employers' retirement plans did not vary in response to changes in the default contribution rate. 40 Other factors positively correlated with participation are the average wage per hour and the share of full-time workers.
Next, we estimate the correlation between (1) automatic enrollment and (2) the maximum match rate, the match rate, and the match ceiling. (See table 6.) Results from our OLS regression of employers' maximum match rate show that the coefficient on automatic enrollment is negative and statistically significant, with a 99-percent confidence level. Controlling for other factors, plans with automatic enrollment have an average maximum match rate that is 0.38 percentage point (11 percent of the average) lower than the rate of plans without the provision. Our findings for the match rate and the match ceiling reveal what is driving this result. The coefficient on automatic enrollment is statistically significant and negative in the regression of the match rate, but it is not statistically significant in the regression of the match ceiling. On average, plans with automatic enrollment have a match rate that is 8.2 percentage points (12 percent of the average) lower than the rate of plans without the feature. The coefficients on the other variables generally align with our expectations. Compared with plans in wholesale trade, plans in the financial services, insurance, and real estate industries have statistically higher maximum match rates-a result driven entirely by the match rates. For example, the average maximum match rate and the average match rate for these industries are higher-1.1 percentage points and 15.2 percentage points higher, respectively-than the corresponding rates in wholesale trade. In addition, establishment size is positively correlated with employer match rates. Plans among establishments with at least 500 employees have an average maximum match rate that is 0.2 percentage point higher and an average match rate that is 4.9 percentage points higher than corresponding plan rates in smaller establishments. However, match ceilings do not statistically differ across establishments of different size. Also, establishments located in metropolitan areas have statistically higher maximum match rates than do firms in nonmetropolitan areas, while establishments in the South have statistically lower maximum match rates than do firms in the Northeast. To capture the generosity of establishments, we also control for the share of workers with DB plans, the share of full-time workers, and the share of union workers. There is no statistically significant correlation between these variables and the maximum match rate. Automatic enrollment and total compensation costs. In this section, we use a series of OLS regressions to examine the relationship between autoenrollment and total employee compensation. Because compensation costs in the NCS data are calculated at the job level and because workers at various jobs within an establishment often share the same plan, we estimate these equations at the establishment level. Establishment-level compensation costs are calculated as a weighted average of the job-level compensation costs within the establishment. The key variable of interest in our models is an indicator for the existence of at least one savings and thrift plan with automatic enrollment at that establishment. We control for industry, establishment size, share of workers in the plan who also have a DB plan, proportion of full-time and union workers, metropolitan area, and geographic region. We report robust standard errors, clustered on the state level. Table 7 shows the results of our OLS regression of total employer costs on automatic enrollment. While automatic enrollment is positively correlated with total costs, standard significance tests suggest that its coefficient is not significantly different from zero. The results also show that firms in transportation and public utilities have total compensation costs per labor hour that are $16.50 higher than those of firms in wholesale trade. Compared with costs in wholesale trade, costs are also higher in agriculture, mining, and construction ($8.80 higher) and in financial services, insurance, and real estate ($7.80 higher). Other factors that are positively correlated with total compensation are establishment size, the share of full-time workers, being in a metropolitan area, and being in the Northeast. Establishments with more than 5,000 employees have total compensation costs per labor hour that are $12.60 higher than those in establishments with less than 500 employees. Establishments in the Midwest and South regions have total labor costs that are $14.40 and $12.50 lower, respectively, than the costs of firms located in the Northeast, while establishments in metropolitan areas have costs that are $6.61 higher, on average, than the costs of counterparts who are not in metropolitan areas.
It is possible that the lack of statistically significant correlation between autoenrollment and total costs is due to a canceling mechanism, in which a positive correlation with DC costs and a negative correlation with non-DC costs cancel each other. To explore this possibility, we jointly estimate a number of cost equations in a seemingly unrelated regressions (SUR) model. This estimation allows us to test cross-equation restrictions and the possibility that the error terms across equations are contemporaneously correlated. 41 The second set of regressions in table 7 shows the SUR results for DC costs and non-DC costs. We find no evidence that DC costs are different between firms with and without autoenrollment. We also find no evidence that these firms have different non-DC costs, nor any evidence that DC costs crowd out non-DC costs. We cannot reject the hypothesis that the coefficient on automatic enrollment is jointly equal to zero in the two equations. That means that, once other factors are controlled for, neither DC costs nor non-DC costs are related to automatic enrollment. 42 The results show that establishments in which all workers are covered by a DB plan have, on average, $4.10 higher non-DC compensation costs and $0.23 lower DC costs than do establishments with no DB-covered workers. On average, establishments with more employees have both higher DC costs and higher non-DC costs, and so do firms in metropolitan areas. Compared with the Northeast region, the Midwest, South, and West regions have DC costs per labor hour that are $0.56, $0.46, and $0.36 lower, respectively. We also find that the share of DC costs in total compensation is not statistically significantly different between firms with and without automatic enrollment. Interestingly, the higher a firm's average total compensation, the higher that firm's spending on DC plans. For example, the DC cost share for firms in the middle quintile of total compensation is 0.6 percentage point higher than that for firms in the bottom quintile; for firms in the top quintile, the share is 1.7 percentage points higher. Table 8 shows the SUR results for various employer costs. We group these costs into the following categories: DC costs, wages, legal costs (Social Security, Medicare, state and federal unemployment insurance, and workers' compensation), health insurance costs, DB costs, costs for leave (vacation, holidays, sick leave, and other leave), costs for insurance (life insurance and short-term and long-term disability insurance), and other costs (nonproduction bonuses, severance pay, and supplemental unemployment insurance). Again, there is no evidence that firms with and without autoenrollment have different DC costs or that DC costs crowd out other forms of employer compensation. However, autoenrollment is associated with higher hourly costs for health insurance ($0.31 higher) and leave benefits ($0.27 higher) and with lower costs for DB pensions ($0.17 lower). A significance test rejects the null hypothesis that the coefficients on automatic enrollment across equations are jointly equal to zero (p < .05). Many of the coefficients have the expected signs. In general, costs per labor hour increase with establishment size and the percentage of full-time workers. All categories of employer costs, but DB costs and other costs, are higher in metropolitan areas than in nonmetropolitan areas. All employer costs, but DB costs, are lowest in the Midwest region, with costs in the South, West, and Northeast regions coming in next. There are no statistically significant differences in DB costs per labor hour across regions. Interestingly, while the share of union workers in an establishment is positively correlated with legal costs, health insurance costs, and other insurance costs, it is not a statistically significant predictor of costs for DC plans, wages, DB pensions, or leave. Compared with establishments with no unionized workers, establishments in which all workers are unionized have, on average, $2.04 higher health insurance costs, $0.31 higher legal costs, and $0.10 higher insurance costs per labor hour. Overall, transportation industries and public utilities have the highest compensation costs. Finally, the larger the share of workers covered by a DB plan, the lower the average DC costs, as these types of benefits are close substitutes. Establishments in which all workers are covered by a DB plan have, on average, DC costs per labor hour that are $0.32 lower and DB costs per labor hour that are $2.30 higher than corresponding costs in firms with no DB-covered workers. However, the share of workers with DB plans and the share of workers with more than one DC plan are positively correlated with a number of employee benefits. A possible explanation for this finding is that establishments with large shares of workers with DB plans or multiple DC plans pay higher total compensation, on average, to attract and retain more productive workers. 43 
Discussion
Our models, in particular those looking at establishment costs, likely remind the reader of the empirical models typically found in the compensating differentials literature, which draws upon the theory of equalizing differences. According to Sherwin Rosen, that theory implies that otherwise identical employees who receive higher fringe benefits should be paid a lower wage. 44 Previous tests of this theory with respect to pension benefits, however, often fail to find evidence for a compensating differential. The lack of accurate data on workers' productivity frequently leads to omitted variable bias in empirical specifications and is considered to be the likely driver of the observed positive correlation between wages and pension benefits.
Since we are similarly unable to control for workers' innate ability, unobserved worker productivity traits can cause an omitted variable bias in our estimation as well. However, we believe that the confounding effects of these traits are much smaller in our specification, for the following two reasons. First, our analysis focuses only on compensation packages that already include a pension plan. Thus, we include only individuals who have self-selected into pension jobs and are arguably more comparable to one another than to workers in nonpension jobs. Any additional bias resulting from self-selection on automatic enrollment is unlikely or expected to be small. Second, our analysis does not look for compensating differences between wage and nonwage benefits, but rather examines whether total compensation and its components depend on the structure of the pension plan (i.e., the presence of automatic enrollment); by itself, automatic enrollment does not provide a fringe benefit. Thus, we expect the correlation between autoenrollment and total compensation to be either zero or positive (if automatic enrollment increases productivity). Even if there is an unobservable workers' self-selection of the type suggested by the compensating differentials literature, we would expect it to bias our results upward. 45 Thus, the estimated coefficients on automatic enrollment in the regressions of compensation costs can be viewed as a conservative upper bound. On this basis, we conclude that there is no evidence of statistically significant differences in total compensation costs or DC plan costs between DC plans with and without automatic enrollment.
However, we did find statistically significant differences in the components of DC costs. Using nationally representative data, we confirmed the results of previous case studies, which have shown that automatic enrollment is associated with higher plan participation rates-7 percentage points higher, on average. We also found that plans with automatic enrollment offer maximum match rates that are 0.38 percentage point lower, on average, than are the rates of plans with autoenrollment. Given an average hourly wage of $26.20, an average participation rate of 68.7 percent, and an average maximum match of 3.2 percent in our sample, a simple calculation shows that the 0.38-percentage-point lower match rate translates into savings of about 7 cents per labor hour. These savings completely offset the additional costs of 6.5 cents resulting from higher participation rates. Since we find no statistically significant correlation between wages and automatic enrollment (see table 8 ), this result is consistent with our earlier finding of no statistical difference in DC plan costs with respect to autoenrollment. Instead, the cross-sectional evidence from the NCS suggests that in order to adapt to higher per-worker costs from autoenrollment, firms might be making adjustments only within the DC portion of their compensation packages.
Our descriptive analysis also showed that default contribution rates in autoenrollment plans are set at levels that do not take full advantage of the employer match. The roughly offsetting effects of higher participation rates and lower match rates suggest that, in our sample of plans, the defaults have only a weak contribution to the total difference in costs. However, to quantify this contribution correctly, we need information on the actual employee contributions and how they differ from the defaults. This is an interesting avenue for future research.
Conclusion
Most pension-related research has focused on employee behavior-whether workers participate in a 401(k) plan, how much they contribute, and how they make investment choices. Even the discussion concerned with automatic enrollment has focused on how such enrollment benefits employees by increasing their pension coverage and, ultimately, their retirement savings. At the same time, relatively little is known about employer decisions regarding retirement plans, even though employer actions surrounding these plans substantially affect future retirement security. By boosting plan participation, automatic enrollment likely increases employer costs, as previously unenrolled workers receive matching contributions. However, standard economic theory suggests that this intuition should be reexamined, because profit-maximizing employers might readjust their compensation packages to equalize labor's compensation with labor's productivity.
Using data on cross-sectional variation in plan features and costs-data derived from the restrictedaccess employer-level NCS-this article empirically examined the relationship between (1) automatic enrollment and (2) firms' DC plan match structure, DC plan costs, and total compensation. We found that employer match rates are negatively and significantly correlated with autoenrollment. The maximum match rate averages 3.5 percent for plans without automatic enrollment and only 3.2 percent for plans with automatic enrollment. Even after controlling for other factors, we found that automatic enrollment is associated with a maximum match rate that is 0.38 percentage point (11 percent) lower. Among workers with autoenrollment plans, the default contribution rate averages only 2.8 percent (3.4 percent, with full autoescalation). Yet, to receive the maximum match, these workers would need to contribute an average of 5.1 percent of pay. In other words, employers with autoenrollment plans are setting the default contribution rate well below the rate needed for the maximum match. This allows them to contribute to more worker accounts without necessarily increasing their costs. That employers adopt such cost-minimizing strategies is further supported by our finding that total costs do not differ between firms with and without automatic enrollment, even though automatic enrollment is associated with a 7-percentage-point-higher plan participation rate. Furthermore, we found no evidence that DC costs crowd out other forms of employer compensation.
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Page 32 26 For more information, see section 10.5 in Martin Holmer, Asa Janney, and Bob Cohen, "PENSIM overview" (Policy Simulation Group, September 2012).
27 Automatic enrollment is much less prevalent in our data than in data reported in industry studies. Among workers in all savings and thrift plans in our data-including workers with tiered match structures-19 percent have plans with an autoenrollment provision. At the establishment level, 25 percent of establishments with savings and thrift plans have at least one plan with automatic enrollment. In contrast, the PSCA's 54th Annual Survey referenced above reports that 41.8 percent of plans had automatic enrollment in 2010. We believe the difference in data may be due to differences in samples. Our sample includes only savings and thrift plans and is nationally representative. In contrast, most industry studies are based on large plans and are not nationally representative.
28 While only 12 percent of workers in our sample have wages in the bottom tercile of the wage distribution, 54 percent have wages in the top tercile. Because the terciles are based on the overall distribution of wages and include establishments with and without DC plans, this result reflects that workers with higher wages are more likely to have access to DC plans. 33 Dworak-Fisher (ibid.) discusses the correlation between the maximum match rate and DC costs in savings and thrift plans. The strongest relationship he finds is in a regression of employers' DC costs per labor hour on the maximum dollar match multiplied by a job's participation rate in the plan. The resulting measure accounts for 43 percent of the variation in employer costs for DC plans, and its estimated effect on costs is close to 1 (a slope coefficient of 0.82).
34 See Andersen et al., "Automatic enrollment." 35 Note that most of the results in the literature are based on case studies of a handful of firms that have switched to automatic enrollment. One advantage of our data is that it is nationally representative; hence, we can draw conclusions that relate to the population of workers. However, our data allow us to study only savings and thrift plans, and only a subset of these plans have positive match rates and flat match structures. In addition to this drawback, we can observe firms at only one point in time, instead of before and after autoenrollment, and we do not have information about how much time has elapsed since a firm instituted autoenrollment in its plans. Consequently, we cannot draw a clear picture of causality in our regressions.
36 See Beshears et al., "The impact of employer matching." 37 Choi et al. ("Plan design") conclude from the literature that the rate at which employers match employee contributions has a small effect on participation and that the impact of automatic enrollment is much greater. Using earlier data from the NCS, Dworak-Fisher found positive effects of matching on participation-effects that were statistically insignificant in an OLS specification, but strong and statistically significant in an instrumental variables
